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I. Answer any Ten questions. Each question carries 2 marks (10x2=20)
1. If 3 doesnot divide n, then show that ¢(3n) =2¢(n)

Determine the remainder when 15! is divided by 17, using Wilson's theorem

Examine whether 1105 is an absolute pseudoprime

Encipher the message "Happy days are here" using the autokey cipher with seed Q.
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4. Define (a). Enciphering (b). Deciphering

5

6. Determine whether the sequence 7, 27, 47, 97, 197, 397 is superincreasing
7

Compute £{e ~(acost + bsint)}

5 Find i{i }

Jt
9. Find £{e?/cosht}
10. Write the polar equation for the circle x>+ (y+ 7)% =49,
11. Find the asymptotes of the hyperbola y2 -3x%=3.
12. Find the focus and directrix of the parabola X = 2y/2.

Part B

Il. Answer any Six questions. Each question carries 5 marks (6x5=30)

13. If a = b(mod n) andc = d(mod n), then show that (a+ ¢) = (b +d)(mod n) and ac = bd (mod n)

14. Show that 15! = —1{mod 437)
15. Explain Autokey cryptosystem. Give an example.

16. A user of a Knapsack cryptosystem has the sequence 49, 32, 30 43 as listed encryption key. If the user's
private key involves the modulus m=50 and multiplier a =33. Determine the secret superincreasing
sequence.

17. State and prove Convolution theorem for Laplace Transforms.

18. -1 1
Compute £~ {F(s)} where F(s)= —————
s (s+a)s+b)
19. _ 10 o _
Calculate the inverse Laplace Transform of F(S) =3 5 using integration.
ST— TS

20. Find a Cartesian equation for the hyperbola having focus at (O, +./ 2) and the equation of the asymptotes
y=xx.

21. Write the polar equation for the circle whose Cartesian equation is given by (X— 6)2 + y2 = 36. Also sketch
the circle.



PartC

lll. Answer any Two questions. Each question carries 15 marks (2x15=30)

22.

23.

24.

25.

(a). State Chinese Remainder Theorem.
(b). Solve the linear congruence 17x = 9(mod 276) using Chinese Remainder Theorem.
).

(a). Write a short note on Hill's Cipher.
(b). Use Hill's Cipher C; = 5P, +2P2(mod 26), C,=3P, +4P2(mod 26) to encipher the message
"GIVE THEM TIME".

t
(a). Solve the Volterra integral equation of the second kind y(t)+ f y(r) Ccos h(l‘- T)dT =f+ et.
0

(b). Find the inverse Laplace Transform of H(S) = 2
(s+w

(a). A wheel of radius a rolls along a horizontal straight line. Find the parametric equations for the path traced

by convolution.
2)2 y

by a point P on the wheel's circumference. (b). Find a Cartesian equation for the hyprbola centered at the
origin that has focus at (3, 0) and the line x=1 as the corresponding directrix.



